The economic landscape of most Africa countries depends essentially on the dynamics of climate change. Key sectors driving their economic performance and livelihoods such as agriculture, forestry, energy, tourism, coastal and water resources are highly vulnerable to climate change. This paper examines the empirical linkage between economic growth and climate change in Africa. Using annual data for 34 countries from 1961 to 2009, we find a negative impact of climate change on economic growth in Africa. Our results show that a 1 degree Celsius increase in temperature reduces GDP growth by 0.27 percentage point for the region. A higher impact of 0.41 percentage point was however observed when the sample period was reduced to 1961 to 2000 indicating a reduction in the influence possibly given increase in efforts towards adapting to climate change. The two largest economies in the Sub-Saharan Africa (South Africa and Nigeria) played some significant role in ameliorating the negative economic impact of climate change in the region.
Introduction
Climate change has been identified as one of the most daunting challenges facing the world in this century and it is particularly more serious in developing countries largely due to their geographic exposure, low incomes, greater reliance on climate-sensitive sectors and weak capacity to adapt to the changing climate 1 . In fact, the economic landscape of most African countries depends essentially on the dynamics of climate change. In Africa, the vulnerability of the overall economy and key sectors driving economic performance such as agriculture, forestry, energy, tourism, coastal and water resources to climate change has been acknowledged to be substantial 2 . The geographical location of most African countries on the lower latitudes has already put the region at a disadvantage where about 80 percent of damages from climate change are concentrated. Any further warming would seriously affect productivity (Mendelsohn, 2009 ). Yet, Africa contributes a small proportion to the global green hose emissions. As articulated by Earth Trends (2009), it is less than 5 percent of total carbon dioxide-equivalent emissions and this share is unlikely to grow substantially in the nearest future.
Over the past five decades , many countries in Africa (e.g. Sudan, Chad, Uganda, Botswana and Tunisia) have experienced substantial rise in temperature -ranging from 1 o to over 3 o Celsius. The increasing knowledge that the continent contributes least to carbon finger print but experiences the most severe impact of climate change provides incentives for Africa to understand the costs of climate change to its economy and development prospects with a view to informing policy decisions. This is not only as a result of losses to the economy that might be linked to reduced agricultural productivity and labour losses but also from increases in morbidity, mortality and social instabilities. These indirect impacts such as death and disabilities associated with climate change have irreversible economic and welfare consequences. When countries spend some resources to adapt to climate change, they incur opportunity costs of not spending it on research and development and capital investment (e.g. infrastructure) that is a binding constraint to growth and development.
However, there is limited empirical analysis on the damaging effects of climate change on the African economy both collectively and at individual country levels. Due to dearth of literature on this issue in the continent, there is yet to be a convergence on the magnitude of its impact on economic growth both at the regional and country specific levels. This paper aims at quantifying the implications of climate change on economic growth in Africa. Specifically the paper seeks to answer the following questions: Does temperature matter in predicting economic growth in Africa? Is there heterogeneity in the impact of climate change on the economic growth of African countries? And what other factors are important in determining differences in growth rates across the selected countries?
The outline of the paper is as follows. Section 2 touches on linkages between climate change and economic growth in general and frames our paper in the context of other papers in the literature. Section 3 presents the model and how our parameters of interest are estimated while Section 4 describes the data and analysis of the results obtained. The paper concludes with a summary in Section 5.
What does the literature say about the link between climate change and economic growth?
The literature is replete with the potential ways through which temperature could affect economic activity. The damaging effect of changes in temperature on growth rate of GDP is informed by both theoretic and empirical evidences. First, the destruction of ecosystems from erosion, flood and drought, the extinction of endangered species and deaths resulting from extreme weathers cause permanent damages to economic growth. Second, the resources required to counter the impact of warming would reduce investment in economic and physical infrastructures, research and development and human capital thereby reducing growth (Pindyck, 2011; Ali, 2012) .
Theoretically, the linkage could be established through macroeconomic and microeconomic dimensions. From the macroeconomic side, influence on the level of output such as agricultural yields and economy's ability to grow (for example by affecting investments or institutions that influence productivity growth) are the two areas that are most emphasized (Dell, Jones, and Olken 2012) . From the microeconomic analysis dimension, the linkage include an array of factors such as physical and cognitive labor productivity, conflict, and health, all of which could have economy-wide implications (IPCC, 2007 and Gallup, 1999) . For instance, increased temperature leads to political instability, which in turn may impede factor accumulation and productivity growth. To this end, this review provides an overview of the direct effect on economic growth and the indirect effect on other variables such as morbidity and mortality.
Evidence from a panel of 136 countries over the period 1950 , (Dell, Jones, and Olken 2012 find three primary results from their study. First, higher temperatures substantially reduce economic growth in poor countries. For instance, a 1 o celsius rise in temperature in a given year reduces economic growth by 1.3 percentage points on average. Second, higher temperatures appear to reduce growth rates, not just the level of output. Third, higher temperatures have wideranging effects, reducing agricultural output, industrial output, and political stability. Bernauer, et al (2010 Bernauer, et al ( ), using global data for 1950 Bernauer, et al ( -2004 , observe that the impact of climate change on economic growth is not robust to changes in climate change indicators and samples.
However, the moving average-based measure of temperature for Africa is associated with negative effects -though only at 10 percent level. Also Ali (2012) , using a co-integration analysis on Ethiopia finds a negative effect on growth. He specifically observed that change in rainfall magnitude and variability has a long term drag-effect on growth.
Frankhauser and Tol (2005) provide theoretical and empirical investigations on the link between climate change and economic growth using a simple climate-economy simulation model. They argue that the capital accumulation effect is important, especially if technological change is endogenous, and may be larger than the direct impact of climate change. The savings effect is less pronounced. The dynamic effects are more important, relative to the direct effects. They conclude that in the long run, for high direct impacts, climate change may indeed reverse economic growth and per capita income may fall. For global warming of 3 o C, the direct damages to the economy are estimated to at least 15 percent of GDP. When the effect of capital accumulation and people's propensity to save are factored into the damages, the impact would be higher.
Higher growing temperature can significantly affect agricultural productivity, farm income and food security. The effect differs across temperate and tropical areas. In mid and high latitudes, the suitability and productivity of crops are projected to increase and extend northwards while the opposite holds for most countries in tropical regions (Gornall et al 2010) . They find that a 2 o Celsius rise in temperature in mid and high latitudes could increase wheat production by about 10 percent while in low latitude regions, it could reduce by the same amount. Their projection, taking the effect of technology into account, found that rising temperature in Russia Federation could increase wheat yield by between 37 and 101 percent by 2050s.
In addition, Salvador, et al (2004) find the effect of rising temperature on agriculture to be more severe in Sub-Saharan Africa than other developing countries. Results from simulation exercises suggest that if the climatic conditions (rainfall and temperatures) had remained at their pre 1960s level, the gap of agricultural production between Sub-Saharan Africa and other developing countries at the end of the 20th century would have been only 32 per cent of the current deficit. Evidence from Ayinde et al (2011) , using econometric analysis on Nigeria (1980 Nigeria ( -2005 , reveals that temperature change generated negative effect while rainfall change exerted positive effect on agricultural productivity.
The Fourth Assessment Report of the IPCC provides some illumination results about the impact of climate change on African development. For instance, projected reductions in yields in some countries could be as much as 50% by 2020, and crop net revenues could fall by as much as 90% by 2100, with small-farm holders being the most affected. It will also aggravate the water stress currently faced by some countries -about 25% of Africa's population (about 200 million people) currently experience high water stress. The population at risk of increased water stress in Africa is projected to be between 350-600 million by 2050 while between 25 and 40 percent of mammal species in national parks in sub-Saharan Africa will become endangered (Boko, et al, 2007) .
The survival of mosquito and malaria parasites are highly sensitive to daily and seasonal temperature patterns. Evidence from Science Daily (2010) reveals that over the past four decades, the spread of malaria to highland areas of East Africa, Indonesia, Afghanistan, and elsewhere has been linked to climate change. This was a rare phenomenon in the cooler highland areas about 50 years ago. Tanser et al (2003) also projected that due to changing temperature pattern in Africa; there would be 5-7 per cent potential increase (mainly altitudinal) in malaria distribution with surprisingly little increase in the latitudinal extents of the disease by 2100. Boko et al (2007) also provide some insights into the climate change implications on public health in Africa. As argued by Gallup et al. (1999) , vector-borne diseases, particularly malaria, can have such a large effect on labour productivity which could make many countries in SubSaharan Africa to be trapped in a vicious cycle of disease-low productivity-poverty-deficient health care. This has implications on the future welfare of the society.
Evidence from Rabassa et al (2012) reveals that weather shocks exacerbate child morbidity and mortality in Nigeria rural areas and is of considerable magnitude. Rainfall shocks have a statistically significant and robust impact on child health in the short run for both weight-forheight and height-for-age, and the incidence of diarrhea. The fact that diarrhea is the leading cause of child malnutrition, and the second leading cause of death for young children in the country underscores the severity of the impact on human development and long term welfare implications of weather changes. The intensity is highest in hottest regions. However, children seem to catch up with their cohort rapidly after experiencing a shock.
In summary, climate change has negative impact in most tropical regions economies both directly and indirectly. This is particularly important because of heavy reliance on rain-fed agriculture which is the main livelihood of the largest segment of the population. To this end, rising trend of temperature could have significant effect on agricultural productivity, farm income and food security as well as indirect effect on labour productivity through impact on public health.
Analytical framework for establishing the linkage
This section examines the standard cross-country growth models that can be used to estimate the relationship economic growth and its key determinants. This is then used to specify the impact of omitted variable bias on parameters of interest.
The Basic Cross-Country Growth Regression Model
Following the framework in Barro (1991) , Levine and Renelt (1992) and Sala-i-Martin (1997b), we model , economic growth of country i, as follows:
In the above, denotes the average growth rate of GDP of country i over a certain year range. In line with Levine and Renelt (1992) , denotes a vector of explanatory variables of country i over the same year range that are believed to influence growth and will include a set of variables that are always included in the regression, and then a subset of variables chosen from a pool of variables identified by past studies as potentially important explanatory variables of growth. is a certain variable of interest potentially important explanatory variables of growth.
3
The cross-country growth regression model differs in an important way from models that use panel data such as Savvides (1995) and Hoeffler (2002) . These models that incorporate panel data tend to address some issues that single cross-country regressions may have. Some of these issues as pointed out in Hoeffler (2002) include the issue of reducing the time series to a single (average) observation; omitted variable bias issue and endogeneity of some of the regressors. Also, these models are used to capture country-specific effects. However, some of these issues may not be as pronounced in the single cross-country regressions. For example, the bias of using a single (average) observation may be small if the variable has not changed much over time as is the case for some of the variables that are included in the economic growth literature. 4 Also, endogeneity problem is usually addressed by using the initial values of the variables that may be endogeneous in the model.
Attempt to solve the omitted variable bias has however led to an influx of variables that has been included over time with the norm of looking at variables that are significant to determine the factors that explain differences in growth rates across countries. This has led to the literature addressing uncertainty in the variables to be included in these models. Levine and Renelt (1992) , Sala-i-Martin (1997a and b) , and Fernandez, Ley, and Steel (2001) all investigated the issue of model uncertainty. Fernandez, Ley, and Steel (2001) used a Bayesian framework that allowed them to deal with both model and parameter uncertainty using Bayesian Model Averaging.
Ignoring the issue of using averages, the single cross-section growth regression specification appropriately models differences in growth patterns of countries when there is no correlation between the variable of interest and other explanatory variable. However, when the variable of interest is potentially correlated with unobserved variables, the single cross-section growth regression specification will lead to inconsistent estimate of the variable of interest. In the following section, we describe a Bayesian estimation algorithm which properly accounts for the impact of correlation between unobserved variables and the outcome of interest. This specification is important for us to study the impact of climate change on economic growth.
Linear Hierarchical Model
Using Bayesian approach, this paper first assumes that climate change variables such as temperature will have a different impact on GDP across countries and should be permitted to vary across countries. There is however a degree of commonality across the continent on its impact -drought in South Africa will have an impact on the economy of neighboring countries even if it was not as severe as that of South Africa. On the other hand, climate variables may also have an impact on many of the explanatory variables that may be included (observed) or not included (unobserved) in the regression equation. Consistent estimate of the parameters of temperature and observed explanatory variables such as initial GDP per capita will require that these variables be uncorrelated with the unobserved variables. This condition is unlikely to hold especially given unavailability of data for many of the variables that can potentially influence economic growth and related to temperature. This is the classic omitted variables bias and inconsistency problem.
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We propose a linear hierarchical model that is similar to the non-Bayesian fixed effects model but exploits the hierarchical prior framework to estimate the parameters of the observed variables that influence economic growth. The model proposed is in the spirit of the normal hierarchical linear model described in Lindley and Smith (1972) and is similar to the model in Abidoye, Herriges, and Tobias (2012) controlling for observed and unobserved variables using country specific constants. 6 In particular, we will introduce a country-specific constant term that captures both the observed explanatory variable and unobserved explanatory variable.
That is, we can employ the model:
= + + = 1,2, … , ; = 1,2, … ,
This problem resolves the omitted variable bias since is no longer correlated with the variable of interest ( ). However, the impact of the observed explanatory variables on economic growth will not be separately identified in the classic fixed effects specification.
We will estimate the above equation in a Bayesian framework and will adopt the blocking strategy in Abidoye, Herriges, and Tobias (2012) by proceeding in a manner that is similar to the classic fixed effects model by isolating the impact of the unobservable (capturing them entirely in the country-specific constants) and insulate the climate parameter from their effects. 
Hierarchical Priors
As stated in the previous section, the country-specific constants capture explanatory variables that are included and not included in the regression that might explain the differences in economic growth rates across countries.
8 The interactions of all country level variables that are not of interest but typically included in cross-country growth models are solely captured in the country-specific constants. We are also interested in estimating the correlation between the climate variable and the unobserved variables that may not be captured in the regression. This correlation will indicate the impact increase in temperature will have on these variables.
In our Bayesian approach, we capture the above by introducing a hierarchical structure into our model, by assuming that each country shares some degree of "commonality" in their temperature and economic growth by assuming that the country-specific constant and parameter on temperature are drawn from the same normal population. That is, we allow for correlation between the impact of temperature and other factors that may influence economic growth. Specifically:
Where:
includes a constant term and the observed/included explanatory variables that influence growth in country i. The correlation between temperature and the intercept is captured with -. There are some silent features of our model that is worth mentioning -our specification, as is the case with most cross-country growth model will not solve the problem of potential correlation between the included explanatory variables and the unobserved variables. It is typically assumed that this assumption holds. However, if this assumption does not hold, our specification can be extended to make use of instrumental variables approach to consistently estimate . In this paper, we are particularly interested in consistently estimating and . Even when such correlation exists, the inclusion of country-specific constants and our posterior simulator will yield consistent estimates of the parameters of interest.
To complete our model, we specify priors for the remaining parameters. These are enumerated below:
The hyper-parameters of the priors above, such as/ 0 , 1 0 , -, ; , < e.t.c., are supplied by the researcher and are in general chosen to be relatively vague to allow dominance of the information from the data. The notation N refers to the normal distribution, whereas W(.,.) represents a Wishart distribution and IG(.,.) represents the inverse gamma distribution. There are parameterized as in Koop, Poirier, . These particular families of priors are chosen primarily because when combined with the likelihood function yield conditional posterior distributions that are easily recognized and sampled. These proper priors also make model comparison and calculation of Bayes Factor relatively easy. Our prior means / 0 and / + are set to zero vectors with the respective variance 1 0 and 1 + set to identity matrix and 25 respectively. The priors (hyperparameters) on the variance term are also selected by choosing ; = 3 and < = 1/(40). 9 -is set to be equal to 5 and the prior is chosen to reflect some degree of variability in the temperature and economic growth across countries. All these priors are chosen to be reasonably diffuse and non-informative.
The Posterior Simulator
We fit the model using the Gibbs sampler and employ a number of blocking steps to mitigate autocorrelations and consistently estimate our parameters of interest. Before describing these,
] and define ℶ 3H as all the elements of ℶ other than I. The joint posterior distribution for all the parameters of this model can be written as: Step 1:
This complete conditional is proportional to the joint posterior distribution J(ℶ| ). Absorbing all the terms that do not involve " into the normalizing constant of this condition gives us the complete posterior conditional for " . We have stacked the observations over time for each country so that:
Thus we obtain:
We sample each of the " by sampling from the corresponding complete conditional.
Step 2: Complete Posterior Conditional for
The complete posterior conditional for γ is can also be gotten as proportional to the joint posterior distribution. Once we condition on the " 's, the mean of the is simply the linear regression of the countryspecific constants on the variables of interest. That is, we can write: Step 3: Complete Posterior Conditional for
The complete Posterior Conditional for is similar to that of above. Once we condition on the " 's ( ′g); we can write: 
The Data
This section describes the data used to run the models specified above and the descriptive analysis presented in the next section. For the purpose of studying the impact of climate change on economic growth in Africa, we find it suitable to use data from the Africa Development Indicators (ADI) (2011) publication of The World Bank. Economic growth is measured as the Annual percentage growth rate of GDP at market prices based on constant local currency. Population data was also obtained from ADI. Total population is based on the de facto definition of population, which counts all residents regardless of legal status or citizenship--except for refugees not permanently settled in the country of asylum, who are generally considered part of the population of their country of origin. The values shown are midyear estimates.
Human capital investment is proxied for by primary school enrolment rates and life expectancy. Although previous research (e.g. Mankiw, Romer, and Weil (1992) and Gemmell (1996) ) has argued that using the level of human capital with school enrolment can be problematic, we still include it in the estimation. It has been used in many other studies and we let the model likelihood dictate if it should be included or not. 
Estimation and Testing
The algorithm described in Section 3 has been used to run our posterior simulator for 100 000 iterations discarding the first 5 000 of these as the burn-in. Results from these runs suggested that the chain mixed reasonably well and appeared to converge within a few hundred iterations.
Although our point estimates are suggestive of good performance, any Makov Chan-Monte Carlo (MCMC)-based inference can be affected by the degree of correlation among the parameter draws over sequential iterations. The mixing of the posterior simulations has been used to determine how many draws are needed to achieve the same level of numerical precision that would be obtained under an independent identically distributed (iid) sampling. A high degree of correlation will lead to a slow mixing that may not let us explore all areas of the posterior as needed. These inefficiency factors, as they are called can be calculated by using the definition of the numerical standard errors (NSE) of a Monte Carlo estimate with correlated draws. The mean estimates can be obtained as:
Where v represents an arbitrary scalar parameter of interest, z denotes the number of postconvergence simulations, v ̅ x represents our estimate of u(v| ) as the sample average of our post-convergence draws, -} represents the correlation between simulations | periods (iterations) apart and ≡ 1;•(v| ).
The NSE's for our models are extremely small relative to the mean estimates which strongly indicate our simulation based estimates accurately approximate the posterior means of this selection parameters. This, again, suggests that our algorithm mixes quite well. 
Descriptive Analysis
This section presents the main feature of temperature dynamics in the 34 African countries used in this paper. As shown in Figure 3 , lag of temperature change appears to have inverse relationship with the change in current output. This is a clear indication that lag of change in temperature is a good predictor of change in the level of outputs. A similar trend is observed for agriculture (Figure 4) . The pattern for most countries follows the regional trend as shown for Sudan in Figure 5 . The correlation index between temperature and agriculture value added is -0.61. 
Analysis model of results
The analysis of the link between temperature and economic growth is based on the common intercept α 0 , common slope β 0 , variance parameters of the second-stage covariance ∑ (denoted by σ 2 α and σ 2 β ), the correlation between the intercept and slope, denoted ρ α,β , for all the selected African countries based on data availability. In addition to the pooled result, we analyze the slope and intercept results for 34 African countries. We report parameter posterior means and posterior probabilities of the effect of temperature change being negative on economic growth [denoted P (.<0|y)]. Multivariate regressions are also examined for the complete effect to be manifested. Table 2 presents the result of common parameter estimates. The results of the multivariate regression are generally consistent with previous studies and will not be discussed at length. Although evidence is not strong for population growth, investment and human capital (proxied by net primary school enrolment and life expectancy) all contribute positively to economic growth. The results show the importance of initial condition (the log of initial GDP per capita) in the continent growth process. However, it does not provide evidence in favor of unconditional convergence. 11 The result shows that the correlation between the temperature and other factors that influence economic growth is mostly negative and rather precisely estimated. This suggests that countries with lower temperature increases will tend to have higher growth rates. Table 3 presents the results for the pooled and individual countries. For all countries, the relationship between temperature and economic growth is largely negative. Evidence from the shorter sample tends to show higher level of damages to economic growth than the larger sample. A 1 o Celsius rise in temperature slows down economic growth by 0.41 percent for the smaller sample with a probability value of 0.98. This implies that the chances that the effect of temperature change on economic growth in Africa is negative are 98 percent most of the times. For the larger sample, a 1 o Celsius increase in temperature reduces GDP growth by 0.27 percent. This is better illustrated in Figure that shows the distribution of the "pooled" mean effect of temperature on GDP growth in Africa. Majority of the posterior distribution for the shorter sample is clearly massed away from zeros. However, although for the full sample, the majority of the posterior distribution is still massed away from zeros, the evidence is not as strong as in the shorter sample period. As could be gleaned from figure 6, the extended sample size has reduced the mean effect of temperature changes on economic growth from about -0. The reduced influence on the larger sample could be as a result of adaptation programmes such as use of drought resistant seedlings that is being adopted in many African countries. Recent surveys especially from La Rovere et al (2010) reveal that dissemination and distribution of drought resistance maize among many African countries have yielded some positive results in terms of raising yields by 10 to 34 percent compared with non-drought resistant varieties 12 .
To gauge the impact of the four largest economies (South Africa, Egypt, Nigeria and Algeria) on the overall impact on the pooled data, a with-or-without analysis reveals the strength of these countries on the overall performance. When South Africa and Nigeria were removed, the severity of the impact is higher both in parameter estimates and probability. A 1 o Celsius rise in temperature increases the damage effect from 0.27 (for all countries) to 0.35 percent with a probability of 97 percent. Several factors could account for this significant influence on the 11 This is not really new given that studies such as Barro and Sala-i-Martin (1992) and Mankiw, Romer, and Weil (1992) continent. The most obvious is the level of economic integration of these two countriesespecially Nigeria in ECOWAS and South Africa in SADC and COMESA. All the neighboring countries to these large economies always benefit from their relaxed trade relations. When Egypt and Algeria were removed from the larger sample, the results the severity declined as well as the probability of occurrence (Table 3 ). The two countries are net importers of grains especially wheat (the main staple food). Egypt, for instance, depends on her neighboring countries such like Sudan and Ethiopia and has also acquired land for agricultural activities in these countries especially Sudan.
Analysis of the individual country provides more illuminating results. It shows that countries in Africa share some degree of "commonality" on the effect of temperature changes on GDP growth rate. The intercept and slope parameters are drawn from the same normal population with temperature having a negative impact on GDP growth rate in Africa. Across the 34 countries, the effect of temperature on economic growth is largely negative with β i ranging between -0.338 for Rwanda and -0.545 for Zambia (for the small sample) and 0.128 for Sudan and 0.495 for Zimbabwe (for the large sample). As indicated in table 3 and using the large sample size , climatic change will have the highest impact on countries such as Zimbabwe, Algeria, Gabon, South Africa, Swaziland, Zambia, Tunisia, and Botswana. The least effect (although still very high) is noted among countries such as Rwanda, Sudan, Chad and Uganda.
There is also the proximity effect on a few countries in terms of the similarity of the effects of climate change on economic growth. Chad and Sudan; and South Africa, Lesotho and Swaziland are good examples. An important policy implication of this is that there could be economies of scale in dealing with the effect of climate change both in term of mitigation and adaptation through cross border or regional efforts.
Conclusions
The vulnerability of the African economy and key sectors driving economic performance (such as agriculture, forestry, energy, tourism, coastal and water resources) to climate change has been acknowledged to be substantial. The inability of most African countries to create jobs in the formal sectors of the economy could further strengthen the dependence of majority of the population on these sensitive sectors. Given the critical role of agriculture in Africa's economic growth and development, heavy investment in research and development on the most appropriate adaptation interventions such as development of drought resistant crops and promoting the development of water resources management infrastructure (e.g. dams) would be vital in moving forward. To ensure a proactive engagement in addressing this challenge, climate change adaptation should be integrated into national development agenda and also reflected into budget implementation. The proximity effect exhibited by the findings raises the need for economies of scale in dealing with the effect of climate change. Sub-regional or cross border climate change mitigation and adaptation initiatives may be more effective in the continent.
Using the four largest economies as the controlling factor for the impact of temperature changes on economic growth provides some illuminating results with policy relevance. There is evidence that Nigeria and South Africa serve as important stabilizer to the impact of climate change in the continent when compared with Egypt and Algeria. One possible link for this stabilizing role could be economic integration -especially Nigeria in ECOWAS and South Africa in SADC and COMESA. During period of serious economic downturns in most neighboring countries to South Africa and Nigeria, cross border trade with Nigeria and South Africa tends to douse such pressure. Efforts to strengthen regional trade and integration may be an important strategy to indirectly ameliorate effects of of climate change in the continent.
Although the focus is on climate change, the result also underpins the importance of investment and human capital development (especially net primary school completion and life expectancy rate) in the growth process. While quality investment is needed to fast track the growth process, investment in human capital (including primary and secondary school education as well as child and maternal health) is critical to sustain growth in the long run. 1961 1963 1965 1967 1969 1971 1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 
